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(57)Abstract: 

PROBLEM TO BE SOLVED: TO provide a solid polymeric fuel cell, 
offering simple and small constriction for permitting cooling of cells with 
cooling water and humidifying a fuel gas to moisten a solid polymeric 
electrolyte membrane. 

SOLUTION: A plurality of cells, each having a fuel chamber on the side 
of an anode, through which a fuel gas passes, and an oxidant chamber on 
the side of a cathode, through which an oxidant gas passes, are stacked 
to form cell unit. A humidifying chamber, containing a cooling water flow 
passage, a fuel gas flow passage and a conductive water-permeable 
material, through which water permeates, for partitioning the cooling 
water flow passage and the fuel gas flow passage, is provided between 
the adjacent cell unit for humidifying the fuel gas with the water 
permeating through the water-permeable material. The solid polymer 
electrolyte membrane is humidified by the humidified fuel gas passing 
through the humidifying chamber. 
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h\ mfSOmizti V— K**-T*-biU=»L, 7V — K 
h£ttfJ*U MU*9-bA^=? hi-feiUmv hi: 

a l fc jo ja«s»^A i= £ o -c H{*S5«-*s#HKa>an a 
o«t$aft ais £ -s. c <t t r brnvmn+mm 

h\ te^(0®l-* V-KSSt «-fejM=ttU TV — h* 

mi-mmtixtf$imi-z>®m^ * v— Kwici^b*]** 

h£fltfi£U l«y^5-bJUJ---v hi:-tr;UJ.-y hi: 

fcmmtit^ a^fty. HtiiE*sji«£SiaLf-*ic«fe 

oT&fb^#XCD}mSA<ft*?;lT&fa;l^£fl*., Cfl5*D 
;l££aa L fc JnSiSfcSiJtf X 1= <fc o T SttiSfl-^ m«? 

*Sia*tl*. WiHffi1bSi|^3iE8Si:fIiE^*P*3iEKlcii 

ii-r ^^sarofiksa^ass^fflx* c i: ssatt sat* 

h\ ftk^<©®lc* V— K£*Tf *-feJUc**U TV — K 

x *<gsa-t -a Kibfls * sit fc*e-fe ;u £ «a«H l r 

•v h£«fifcU My*5-kJU3.= y hi:-b^--v hi: 
(DTSizit. ,^*P*a)3iEa-r-5 2-3a)^ai7K3iE8Si:, 
#X©3Sa^£>&ft:tfX3!E!&i:. MitmH *<D%L&? £ 

mmnx.%mt . -^<o>&ai*3SKi: BfrsB&mffxss 

Ki: fe <fc tfte:5(0#SP7k35l& i: fItB&fc#]#X3it8 

*-f -STKisawirA^fcy, saseTKisaw^saLfc* 

lcj:oTBS*4**Xfc < tu:^bSfl**X(Olin;1*<fft?H-5*0 
#;*9KB& «fc tfflJSEI^bSiltfxgSSg i: friE^SPTK 



T7KA<fria*jia«i-fci+-5MSHa8S£STfisB^ai7K 

ftM Utii(st*'X$fcl481bSl^roJPlf ft a c i: £ 
ftStir-r-S. IS*S1 3 OTl^ftAMCSEStW 

X3SK(cS4d$-r-l.iii:HiIIB^iP7K3iEgSl=*H^f SET-SI 
Tli?A<S'5:-5-i:£^ai:L> HtTlH^^jJSKfc^l/ 
/£fc liMIS^bSJ #X 3S8SI=»^ £ ® ^(DtKSSSB* 
$RJl±^4fti:<7>i§£l*C<75Soa?US£. 6585^* 
3iEKl-»ilfr«.ffi©Sl?L^cky^#<-rS. l»#Jglfr 

I*. »fL^(7)m'tPofc2a$l<0^fl.H«£»®Lr«tfi£ 

z t & n&ii ? sis*« 5 &m<omt*&ft*mm 

u>#S£i*. /K'J-7np h'J 7^taifUX tK'J 
^•Mbtf-ijT 1 :^ ?Ky 7<v1be-^j3 t feu:7 i h i 7^ 1 'U 
^- p x =f- u > - x =f- u e> ft & p e> sis ti 

hta^e.ftssiA^e.atfn-s 1 mmu±<D^m^x& 

cii*^i o] fiiB7K3ia*r©aMii« fjiEj^^*fx 
35Kfc<fci;/*fci*frs5^bSij**x3SKrog®<}: y 

[f§^a>Piffflfti»^] 

[0001] 
[0 0 0 2] 
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@<*S#T«SStB 1 2 0)-*©Bllcr-/ — Ki 4. 

tt-bjn 8<dt-/ — kbi=«*M2 o£»w\ *v— k 

WI=Bfc*J£ 2 2 SSl+fcJMa-tr ju 2 4^&MS*i 

BKBBi o^«t/S^^>o *tt-fe;uo)«»aici****- 
x*#t?B**#xtf«B**u BfclHBKttMKPif© 
B«#x**t?Bft:*;tfx*<«l&**i4. 
[ooo3] ry-Kxi*. «»**x*a>*«#x*<H 

2^2H + +2e" (DJEfclCcfcoX^P h>«hS^<± 

II*loT^S)Lfc^PhX Rtf*HB0»*aoX 
SALfctW> 1/202 +2H + +2e"^H20 

[0 0 0 4] B{*X#?BB*t«&a*Btt1MUUE 
li. 3Kj8 0°C^^>1 O 0°CffJt-e ±SE£J£I45§ 

lc3fr»*jM*AS*i*. 

[0005] -ts % @(*S5^Tm»ajii4. -sau/<- 
««»«»»a>* 

*#<&6**u Btt*4mMIBB4<K*UXli«'R 

[oooe] fct\ Bttx#*BB**aa**Pi=H 

L^tt*3*«I*<D-»S. «»;tfXfc*lM*BflS*l**X 
JtK*aa*1*X* -<^->*«tt*lRl±*-t4-**aA<» 

MicjDa««s»Jt. T»*xa>niBtff<tofcB % & 
*tt-b;uc««"r5*a*«tt€)*tXL**^ (WHIT 8- 
64 2 1 8*H&Btt£) . *«iOB*Bt»«t5cfclc 

«»MIBfc*tf *Bfc LX L* 5 IBMtffe*. 
[0 0 0 7] 4 0 2 2 1 #4>«TM*. El 6 

ic^-rj:5l^. ft«»*2 0iBft*B2 2(D»Blc % 

o. Bftas2 2t*R3o^©n*, *ii2!ffl-r*^ 

*B3 0^6«M2 0, 8«l2 2i:ItS*l:c): 
ox, «»B*a>«»*xte«fctfBft***©Bft»# 
XSMLT, B(M5^«BKB0!)Bfl*fr3B(*B 
#^S«»B»1 0*<B***iXl**. L**U ffliEM 
£&i&Lfc7K£. KttBftB. BfldMBlcttBLTtfx 
«Dina*fT3fc*>* B<b«B*lc*B*Kl+ 



5o 

[0 0 0 8] 2 3 0 B*'jMIZ\* % H 7 IC 

^fcfcdic, BM^Ri 2©-*a>Brcry — Ki 

4. ft^CDffllC* V— Kl 6*fttSt;U 8|C*fL. 

Ty-K«lc«»jtfxA<Ba-rft«»B2 0. *y-K 
BKBfc»*X3^aBM-*IWb*iB2 2 SRitfcJUtt-te 

^2 4£tt»«»Lx«j*a*L. aa s*tfc*»o>j|itt 

•fe;uo.- »v h 2 6 t-teJUx— y h 2 6 jftip* 

o>aa-r*3»*P*aB4 6t. «»*xa>aa-r*B» 
*rxa»4 8SBiL. )»i9icik»4 6&BM#xaB4 
si*. aait**-r5««i6ittt<DBi oo (jutnc: 

>X£WML i?D/\^ *gxx^iU«B. tf'JTS 
K«Jfifc£<DM) ICc*:oXtt«)e>*u **p*9kB4 6fr 

bBl 0 0*aaLfc*fr«fcoX«»*XStB4 8*0) 
^#X(D^a^ff*>*t5*n?*SM2 8^{i^. *n;*S^2 

8 £ ilia l fc*na«»#x ic^ot im^imxr 

1 2(D*0;1$fT5B<*S^ : f L ^«*4S7fei 0A<BB***i 

[0 0 0 9] L^L#A<*. -tE«nR0)B**»^fi« 
Olcfcl^XI*. Batt£*Pf*B£ Lttaffi 
StttOJSl 0 0^ffll>Xl*5/cd6TI5Pn1jii7!»<fe5o 

®aatt£*r*«*i6«i±<D«i ooamasmcB* 

OcaBftWMN*. ®*6££< Lfcit*itfJStt*<** 
<«. 

®B»««tt<Das»T-o>*aaB 1 oottaafi0>a*tt 
rtMSl**:*)* 0 8 ic^-T* 31c »*P*9IEB4 6^6B 
1 0 OSa^Lfc7KA<7KSl 0 1 ££oXO#-S>-rL*fc: 

aMBfWxosBM 8 £B#ai*. 
[0010] fcr\ £Att*— tRi/SK/*— ?;m-p 
*-7f?>xjU7K>Btt^^a*1i:fc*tt2a*1±53&< 

#xttaa*^<ct**«tto>*aaK$fflLv **p*;:jk 

X^Sffl'JKGM&U «»**X*l=3!S3fiLX3!We»*l»cJ: 

y as* * *if * £ 1 * icjamjrx £ *na-r 5^du 

LfcBi*K»*fiB»«a*«»***^Xt** (»B¥1 
1-1113 11 #^«) o 
[0 0 1 1 ] 

[»BA<»*L*9i:-r*BB] L*U *fl.tt*-# 
>filc/<-^ju^-p*—7K>x;u*>Bftif$^a*i± 
fc*aaB*fflt*5c:a)aB«4. ^*SiiM$Sia-r5 

7K«*B»U»t*fcto«»*rx<D«lS«dl*<DlSiJ»3b<B 
MtX*y. BfW5HF«MBB*MLTflfld«T^ 
^>«mti*lSl±x^3t»:i^*i)b<fc5o *fc. =3XhcD 
ii^*S< 0 «BB0>antt. Bi*»#*H«»«»a> 

»<Da«a«**aaB*aa*i*x«»#x3iEB«i3 

J:lX/*fcl*B<b«#xaB«l=«*LX«»#Xfc*. 
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tf/^fcli&fc&J*! X JiMlLT, IBM L tzMWi*. *5 
«fc IS-/* t- #X ic J; y EttiStt^aigftliS £ S 

* ««*■ c t r- & -a . 

[0 0 12] 

iSLT #X35l&^i&S!] L X #X ©toil £ 'ft z. 5 <fc "5 
[OO 1 3] *56H^roIS*a 1 I*, HttSSfl-^mfiSHIg 

v- Fmizmm **x A^ata-r zwitum fc»et 

z<Dtaf&m&m&i,tzimmmnii*izji?xmtoi& 
x. miiE*sia*ti*. m&mmfi*%L&tmt&#ii!i*$L 

•5 BftK^-T-SJlSftmjfiirSS-r £ 4. <0 1? £ . 
[0 0 14] *#BW<D»#Jl2l*, B^H^m^HM 

JU:J:oT-lr*a-'> h£$8/£U PSy#-5-tz;UJ--y 
h£-fe;U3.-»;/ h£<Z>Fdjlc|* % ft^TkCDiiiEjl-f -S^SItK 

7K3i!K*5<fcU:^bfifl**Xjj!EK$tt«I-5)fc*!>©, *A<igia 

■o x @<*s#^m<s?sug ©ma $ ft 5 nttXtt^&URa 

Stele fel^T. HdlB7KSia*f(*. HtTSH^bfii|**x35K«!: 

-5. 

[0015] *mwimm3i*. Btt^a-^-sissiiS 

V-K«i]l=^bSiJ^xA<35ii-r*K<bSiM*l9:itfc«e 



\~k-te)H.— "J btOffllzlt^ ;^iP*(7)3SJl-ri)2O(0 
*£>*3l[tt£. j^^OT^S^ 5$tt:tfX;}S&i:. M 

BlIS5^bSiJ*fX;-3!EgSi:<7>r B 1^^^-?*ttt«)Sfctoa), * 

A<Sja-r-5®«tt^w-r-57KSja*t<tA^t>^ys b9ih* 

Sifi** * SiS L <fc o TB**4;tf X fc & ZfmtfflJiX 

AP;1^*4**X fc J: i;*n;1^bffl**x lc <fe o r B<*S»T 
li9I(0ttii$ ft 5 B<*S»^-M«*»Bjtel-fc^-C, 
firSB*SiaWI*. fI8E«8^^JX3iE»fcJ:t/StIlH^baiJ** 

ixS^i: ^^t-T •5Bt*S5^MBS*4m*lcBI^^ 

[0016] *iew<D§i*«4i*, a*jai *">&t*#js 

3<Dl'»-r*t*McS5«roB«:^«' J f : S^*4m/ : fe(-fcL''-C. 

nii)i,fa&&t-imt&Mit#\iiX7&m^&mLxmKi3 

[0 0 17] *f§BB0)I»*^ 5 li. I»*3S1 *n€>IS*« 

4<oL^•rtlAMc8^«(DB^*S5» : ^■M^J|K^mjfelcfcL^T. 

«**XSS»fcJ:U:/*fcl*fIK6S1baiJ**Xi?SESSlc*HI$-r 

•5 ® t BiiiE^aiTK^itKi^^-r 5 a x smm c: 

t&tt&tL. fIS5«^**X35Ki3J;U:/*fcl±frS5K 
^b»J *fX3iE8Slc«*$-r ®^«»7KjSfg* $ Kitr * if 

sot afl.^ «*: y * ^ < -r 5 o 

[0 0 18] *S6B^OTlf*JS6li. tf3RJS5fEic<0@«: 

tE*sia*ri*. a?L^(Dm4-ofc2fflsico#?Lsifi$-ffl 

fS L X * *t* c: «!: ^ ^S! t -T 5 t.<D T* ft £. 
[0 0 19] *5SW(0IS*«7(*, W*3S6|EK(DBt*: 

[0 0 2 0] *S6W(DW*3I8I*. M*^6fcSLM*W 
*3S7tBK(OB^*^5^^•^S^#4a, : ll^lcfct^•C, fJIE^fl. 

[00 2 1] *%W<Dffi*m9ti:* li*^7fe•5L^I*IS 
^JSSfBScOBftB^M^mail^te^T. flSBSSS 
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^>u*y;ut»*te<fci/-tf^ i 7-r n»*^e>ft«»A>&a 
if n « 1 aa w-t fc^cts^a^t^to) 

[0022] 1 oii. BIX4ti 

* am ek <fc$J *xaaa> »bb * y t * c t 

[0023] 

ft is. M<b#j#xo)atii*Bl*L-ci^fti^ 
[0 0 2 4] -tin 81*. nttSftT-mffiMH 2£. 
ttB1*X#?*ffHtBI 1 2 0>-*a)HI=Ty-Kl 4. 
tt«0)BBlcAV— Kl 6jELTM*tl (0 5, H7 

^»<DDaj»6 o;!)<gBta$^rft4^*4^2 o*a^4o 
4 0i=»*<o-ci**. «M2 0-eiM*tifcI»»* 
6 6l::»a**t*o 

[0 0 2 5] Mfca^U-h5 6lCl*. -tz^H 8<t|6]^ 

■fcjna2 2-ca«**ifcnfl:a»#xr*. she 

[0 0 2 6] ±E«tJfia)-tr;u^u-h5 5. afL7U— 

h 5 4StfiWta?l/- h 5 6^&fltrt**t*»tt-feJU 
JU3.= ? h 2 6 t-fe^UJ--^ h 2 6(DBlcHlt &*LfcllD 

as 2 8flo+ic*ai*4:«»#xa>iiB4 48$* 
his* **<aa-r«»«tta>*aa*t5oi=j:ortt«i 

otMo flD?S^2 8l*. **lHJ;lt6 2. 9 

ocDBiift**ifcm 1 ina^u- h 8 2 tm zmmzri>— 
tt]ja^u-h8 2a))%ai*sB4 6ic(i. #*p*£«*s 

**E»7 4*&tfffl**ttlftU §S2M^U-h8 

40>«»*rxa»4 8ici*. «»#x*«iar*E«7 

6 StttftLTl**. *LT7kj£®tt5 0£ 



aa Lfc*i=ck oT«»#xa)ioatfTft hot^ 
4 0 jna**Lfc«»»xr*. «»3tt»4o*ao-c#« 

[0027] ±E«ifta>Bl1*«^aa»«/ : B i o ic, 

#Al;ll2 8IC9KAU JHtt-feJl/2 4 £A3PU -til- 

ctor. #jntt-feji,a>a«*. mttciaa&aa ins 

o°c~i oo°o icftft-r«-tA<-e#* 0 «»#XI£ 
AD;S12 SirSSAL. *aflft5 0SaaLfe*lCcfco 
TinaaFfu M*»*xtt, a»9KK4 0lc«U$ 

*u «»siitt4oicaar«»«»a2o^«i8s*i. 
i>ifc*si»«aot«ft*H2 2iz«tt**vfcafc 

[0 0 2 8] ftfc\ H^Lftl**<* «»#X[C«^.r. 

aft«#x*jnaa2 8i=#AL. *aja*t5o*aa 
±Eti5(sraaftf*ffl. jaasajrr act 

So 

[00 2 9] B2»4:IBffia)H»ft^att»a»a)llD 

ii2 8©-*ttflo)iiB«aHTf»i. «iaa2 8ic 

IHl*&*l**aa*t5 0l*. St?UM>»ftofc2a»a> 
^tfi5 0A, 5 0BS«iLt«*Shtl^. S 

fl.*a>*ftofc2««a>*fl.H«5 0 a. soBii^-tt 
fti»9*aB4 6t«B*xaB4 8irai:***<D 
«<Bfta»5oc. 50D$«i7LTfcy. assoc. 
5 0 Dic^ y 4 6ti»#xa»4 8 &*<a 

[0030] 2«$l<D£?Lft*S5 O A. 50BI£. 

1 1 %tD*a*r= d; y 4 e ^ p> as 5 o c . 

5 0D*«r**5i#at?tt«*»-3Tfey. 

B4 6|C»lll*-r*« (5 OA) |C**UPO>/Jx*l^£E 

u «»*xaB4 8 (sob) **uw>*# 

L^3b<E**l4o 

[0 0 3 1] *«I*SlB4 6fZ / »fl*-r4« (5 OA) IC 
*fl.*(D/h*t^*E-r4<DI4. *#I»*fX|»4 8 
•'vSMifc fcfi £ ««Jffll^ 4 fc T? fc 4 o 

[0032] a»#X9ta4 8fl (50B) \Z % 

<D**i^*E-r4<Di*. «»**x(Dftiix«*aa*t5 

O^Blc**ff#»&li:-C«l*aft^Ltt«*afcft 

l. se36Lra»*rxa>ffla*fr*3-&*-tatf«»* 

X;7iEI&4 8 «ffilcftEH 8 IZTjkLtz* o \zfctf 

I*. mUlS&lin&S O ACDjiK(Dgl4^^l4JKl1 /im 
islT-C. Slfl.*A<«6 0%-Cfcy. *?LMffi5 0BCDii 
K0>g[*^?ll*«j1 -9 0/imt\ HWS7 5%t' 
feS^S^if^-t^-e^So ^fl,M«5 O A<DilK<& 
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[oo3 3] m3te*&wc>m#giK i i-m®mn%i<D)m 

S^2 8CDteCD*ifi^(DBTffi1gSSIT*fc'i> < > 03|cfcl> 

£flfHS5 0A, 5 0 B<D;U£P7K3£i&4 6$| (5 OA) 

*-^>8lifi-V>*)a^*tlr*-7t?>l»*5 0Ei:7 
?BWB5 O F£;1#Lf=iro£3fcJgLfc*.<D-e«/a£ 
fiTl**. f£JBI::ol\TI*B2l::*Lfc*<J!>£Btre& 

[0034] 04 l*#S&W<B@t*:&#^I>&^m;fe<Z><ft 

<kB8<b»J:tfxa>ii:£$toaLfcflte0|-e$>-5„ m&m. 
li. 04|r^-rc*:5l=, $1 aoa^u— h 8 2 tm2»D 
S^U- h 8 4 i: <0Ktc^fie*tifc^**Xfl)AP;1^ 2 
8i, M2ftljg^'L/-h8 4i:m3«n;1^U— h86t 
<DH ICJ^JS * ttfc KlbSiJ :*) X <D*DS^ 2 9 j!f> 6, ttfifc £ tt 
-5. 8**4#:*a>ADS^2 81*. E 1 lc*Lfc*IBW<D@ 

t*s»^^*4mjfiro*o;i^2 8 tmimmx$>&tz<ii 

[0035] MitMJi*<r»iamm2 9 it. m2iD;1^u 
— hs 4a>&Ei-^mi±£ : &i~ ^jxt^aj^S'jiia 

4t, Dfli?icDr 5 gis*tifc^*a8S4 7$^-rsig3«i 

Mzf\s— K8 6i:rofj8lc. 3imi±a>7KSjS*t 5 1 £J*A/ 
■e«jS£*t-S. **'^SiS1i^9 41*. 81b&J;tfx£« 
*S-fSE@7 5I-S^**trfcy. l$K9 4(Drtg|5^K 

»4 7(=«fc*;tifc>WBi*i*. i&<a-fe;U2 4 0>ftSP£ir 

7 6i*. em^xsettsf se@. 4 4iia*#st 
7 oi*^ip**<^7K*tv«.;-%iP^7Kaip-efo-5>, 
*sia*f 5 1 saiaLfcjfta]*!*, Kibawx+i-ssse 
* ti-cmtiw # x zmmi- z o *oa * ixtzMim 

I*. 8<bS«S&6 4$-iior^^bSiJS2 2l-tt*S£ 

*u mausrsi-^ffl^tt*. Kibau^*r^i*^bsijaia 

B^b&ltfXttoaStt&C.fclc.fcy, Btt^Stt^m 
«HK1 2tf>aiS£ J: ywai-frfc?- -5. 
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